Mechanisms of right ventricular dysfunction after pulmonary resection.
Significant right ventricular (RV) dysfunction as measured by increased end-diastolic volume and reduced ejection fraction has been documented in the postoperative period after pulmonary resection. We hypothesized that changes in RV contractile state or afterload may contribute to this RV pump dysfunction. In part one of the study, RV preload was altered on postoperative day 2 (n = 6) by rapid infusion of Hespan to a total of 250, 500, and 1,000 mL. The relationship between RV stroke work and end-diastolic volume was plotted using linear regression. This preload recruitable stroke work relation had been previously validated as a load-insensitive index of RV contractility. The slopes of the preoperative relation (n = 35) and postoperative relation were compared. In part two of the study, RV afterload was reduced by continuous infusion of prostaglandin E1 (n = 6) through postoperative day 2 and RV pump function was assessed. Comparison of the slopes of the preload recruitable stroke work relation plotted preoperatively and on postoperative day 2 revealed no significant difference, indicating no change in RV contractile state. Infusion of prostaglandin E1 in the postoperative period (n = 6) significantly reduced pulmonary vascular resistance (3.67 +/- 0.19 versus baseline 5.72 +/- 0.19 dyne . s . cm-5/ m2; p < 0.05). However, RV ejection fraction remained significantly reduced (0.34 +/- 0.01 versus baseline 0.42 +/- 0.01; p < 0.05) and end-diastolic volume significantly increased (105 +/- 5 versus baseline 93 +/- 2 mL/m2; p < 0.05). Heart rate was increased compared with baseline throughout the postoperative period. The present study suggests that RV dysfunction after pulmonary resection is not caused by primary alterations in contractility or immediate changes in afterload. Better control of heart rate with minimal effect on inotropy may enhance RV pump function.